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CONNECTION MODULE 
TECHNICAL FIELD 

[ 0001 ] The present invention relates to a connection mod 
ule , more specifically a connection module for use in a 
power storage module . 

BACKGROUND ART 
[ 0002 ] Power storage modules for vehicles such as electric 
cars and hybrid cars have an array of a plurality of power 
storage elements with positive and negative electrode ter 
minals . The electrode terminals of the adjacent power stor 
age elements are connected together by bus bars such that 
the plurality of power storage elements are connected in 
series or in parallel . 
[ 0003 ] In general , there exists an electrode pitch tolerance 
between the electrode terminals of adjacent power storage 
elements . To follow the electrode pitch tolerance , there are 
known techniques for holding individual bus bars in a 
connection module such that the adjacent bus bars are 
movable ( for example , refer to Patent Document 1 ) . In a 
battery connection plate ( connection module ) described in 
Patent Document 1 , connection members ( bus bars ) are 
stored in a plurality of divided plate main bodies that have 
flexible portions and are movable independently from elec 
trodes , thereby to follow an electrode pitch tolerance . 

RELATED ART DOCUMENT 

Patent Document 
[ 0004 ] Patent Document 1 : Japanese Unexamined Patent 
Application Publication No . 2002 - 164034 

contraction distance equal to or longer than an electrode 
pitch tolerance between the positive and negative electrode 
terminals of the adjacent power storage elements in the 
alignment direction . 
[ 0008 ] According to this configuration , the connection 
module can be formed by the plurality of bus bars and the 
sheet member holding the plurality of bus bars . The bus bars 
can be moved by the distance equal to or longer than the 
electrode pitch tolerance by the extension and contraction of 
the extension and contraction portion included in the sheet 
member in the alignment direction of the plurality of power 
storage elements . Therefore , according to the connection 
module of this configuration , it is possible to achieve weight 
reduction by a simple structure and follow the electrode 
pitch tolerance in the alignment direction of the power 
storage elements in the power storage element group . 
[ 0009 ] In the connection module , each of the bus bars may 
have a protrusion portion that protrudes from one end as 
seen in a width direction , and each of the bus bars may be 
held by the hold portion via the protrusion portion . 
[ 0010 ] According to this configuration , there is no need to 
hold the entire bus bars by the sheet member . This makes it 
possible to miniaturize the planar shape of the sheet member , 
thereby achieving further weight reduction of the connection 
module . 
[ 0011 ] The connection module may be configured such 
that the protrusion portions of the bus bars have through 
holes , the hold portions have hold holes at positions corre 
sponding to the through holes , and the bus bars are fixed to 
the hold portions by fixing members that penetrate the 
through holes and the hold holes . 
[ 0012 ] . According to this configuration , the fixing mem 
bers are formed by rivets , for example , so that the rivets can 
be inserted and crimped into the through holes and the hold 
holes to fix the bus bars to the hold portions . That is , the bus 
bars can be easily held on the hold portions via the protru 
sion portions . 
10013 ] The connection module may be configured such 
that the extension and contraction portion is formed inte 
grally with the hold portions and has a U shape in a planar 
view , and the extension and contraction portion has two ends 
that are positioned at an opening of one or more U shapes 
and connected to each one end of the adjacent hold portions 
as seen in the alignment direction . 
[ 00141 According to this configuration , it is easy to imple 
ment the extension and contraction portion extending and 
contracting in the alignment direction of the plurality of 
power storage elements . The extension and contraction 
portion can be formed from the planar shape integrally with 
the hold portions in an easy manner by two - dimensional 
punching of the sheet member , for example . 
[ 0015 ] The connection module may further include a 
support member that is provided on a side of the plurality of 
bus bars opposed to a side held by the sheet member and 
supports the bus bars in a movable manner in the alignment 
direction 
[ 0016 ] According to this configuration , providing the sup 
port member allows the bus bars to be supported by the 
support member . It is thus possible to prevent , at the time of 
attachment of the connection module to the power storage 
elements , the connection module from sagging due to the 
weight of the metallic bus bars . This allows the attachment 
to be smoothly performed . The bus bars are movably sup 
ported , which is adaptable to the electrode pitch tolerance . 

DISCLOSURE OF THE PRESENT INVENTION 
Problem to be Solved by the Invention 

[ 0005 ] In the battery connection plate ( connection mod 
ule ) described in Patent Document 1 , the electrode pitch 
tolerance can be followed by the divided plate main bodies , 
but the divided plate main bodies are large in volume such 
that the entire connection module becomes large in size , 
which is not convenient for weight reduction . 
[ 0006 ] Accordingly , there is provided a connection mod 
ule described herein that achieves weight reduction by a 
simple structure and follows an electrode pitch tolerance in 
the alignment direction of power storage elements in a 
power storage element group . 

Means for Solving the Problem 
[ 0007 ] A connection module disclosed herein is a connec 
tion module that is to be attached to a power storage element 
group in which a plurality of power storage elements with 
positive and negative electrode terminals are aligned . The 
connection module includes : a plurality of bus bars that 
connect the positive and negative electrode terminals of 
adjacent power storage elements of the plurality of power 
storage elements ; and a sheet member that holds the plural 
ity of bus bars arranged in an alignment direction of the 
plurality of power storage elements . The sheet member 
includes : a plurality of hold portions that hold the bus bars ; 
and an extension and contraction portion that is positioned 
between adjacent hold portions and has an extension and 
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and a power storage element group 10 formed by aligning a 
plurality of power storage elements 11 . 
[ 0037 ] The power storage module M1 is used as a drive 
source for a vehicle such as electric car or hybrid car , for 
example . In the following descriptions , for a plurality of 
identical members , one of them may be given a reference 
symbol and the other members may be given no reference 
symbol and descriptions thereof may be omitted . 

[ 0017 ] The connection module may be configured such 
that the support member is formed by another sheet member 
identical in structure to the sheet member , and each of the 
bus bars has another protrusion portion and another through 
hole corresponding to the other sheet member . 
[ 0018 ] According to this configuration , the other sheet 
member can constitute the support member that supports the 
bus bars in such a manner as to be movable in the alignment 
direction of the plurality of power storage elements . 
[ 0019 ] The connection module may be configured such 
that the support member is formed by a guide rail having a 
guide portion to retain the bus bars in the movable manner , 
and each of the bus bars has a retainer pawl to be retained 
in the guide portion . 
[ 0020 ] According to this configuration , the guide rail can 
constitute a support member that supports the bus bars in 
such a manner as to be movable in the alignment direction 
of the plurality of power storage elements . 

1 . POWER STORAGE ELEMENT GROUP 

Advantageous Effect of the Invention 
[ 0021 ] According to the connection module of the present 
invention , it is possible to achieve weight reduction by a 
simple structure and follow the electrode pitch tolerance in 
the alignment direction of the power storage elements in the 
power storage element group . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0038 ] The power storage element group 10 to which the 
connection module 20 in the first embodiment is to be 
attached has a plurality of ( 24 in the present embodiment ) 
power storage elements 11 aligned as illustrated in FIGS . 1 
and 2 . 
0039 ) . Each of the power storage elements 11 has a 
positive electrode terminal portion 13A and a negative 
electrode terminal portion 13B that vertically protrude from 
an upper surface of a main body portion 12 in the shape of 
a flat rectangular parallelepiped that stores power storage 
components not illustrated . 
[ 0040 ] Each of the electrode terminal portions 13 ( 13A 
and 13B ) includes a terminal base 15 formed in the shape of 
a disc and electrode terminals 14 ( 14A and 14B ) that are 
cylindrical in shape and protrude upward from the terminal 
base 15 . The terminal insertion holes 24 of the bus bars 21 
are to be inserted into the electrode terminals 14 ( see FIG . 
3 ) . Each of the electrode terminals 14 has a screw thread ( not 
illustrated ) at a side wall portion into which a nut 18 is to be 
screwed . 
10041 ] When the bus bars 21 inserted into the electrode 
terminals 14 and the terminal bases 15 are brought into 
contact with each other , the bus bars 21 and the electrode 
terminals 14 are electrically connected to each other . The 
plurality of power storage elements 11 are disposed such that 
the electrode terminals 14 adjacent to each other in a lateral 
direction ( arrow X direction ) illustrated in FIG . 2 are oppo 
site in polarity . 
10042 ] Separators 16 are provided between the adjacent 
power storage elements 11 . Each of the separators 16 has an 
insulation rib 17 to insulate the electrode terminals 14 of the 
adjacent power storage elements 11 . 

[ 0022 ] FIG . 1 is a perspective view of a power storage 
module including a connection module according to a first 
embodiment . 
[ 0023 ] FIG . 2 is a planar view of the power storage 
module . 
[ 0024 ] FIG . 3 is a perspective view of the connection 
module according to the first embodiment . 
[ 0025 ] FIG . 4 is a perspective view of a bus bar . 
[ 00261 . FIG . 5 is a perspective view of an external con 
nection electrode bus bar . 
[ 0027 ] FIG . 6 is a perspective view of a sheet member of 
the connection module . 
[ 0028 ] FIG . 7 is a side view of the connection module . 
[ 0029 ] FIG . 8 is another side view of the connection 
module . 
[ 0030 ] FIG . 9 is a partial enlarged planar view of the 
connection module . 
[ 0031 ] FIG . 10 is a perspective view of a connection 
module according to a second embodiment . 
[ 0032 ] FIG . 11 is a perspective view of a bus bar in the 
second embodiment . 
[ 0033 ] FIG . 12 is a perspective view of another example 
of a connection module according to the second embodi 
ment . 
[ 0034 ) FIG . 13 is a perspective view of a bus bar of the 
connection module in the example illustrated in FIG . 12 . 

2 . CONNECTION MODULE 
[ 0043 ] The connection module 20 is attached to the power 
storage element group 10 along the alignment direction of 
the power storage elements 11 ( arrow X direction ) as 
illustrated in FIGS . 1 and 2 , and has a function of electrically 
connecting the plurality of power storage elements 11 . The 
connection module 20 includes the bus bars 21 and the sheet 
member 25 as illustrated in FIG . 3 . As illustrated in FIG . 2 , 
the connection module 20 includes a first connection module 
20A that is attached to the power storage element group 10 
on the lower side ( arrow Y1 direction side ) in FIG . 2 and a 
second connection module 20B that is attached to the power 
storage element group 10 on the upper side ( arrow Y2 
direction side ) . The first connection module 20A and the 
second connection module 20B are different only in both end 
portions . Specifically , the second connection module 20B is 
provided with external connection electrode bus bars 21A to 
take electric power from the power storage element group 
10 . Accordingly , the connection modules 20A and 20B will 

MODES FOR CARRYING OUT THE 
INVENTION 

First Embodiment 
10035 ] A first embodiment according to the present inven - 
tion will be described with reference to FIGS . 1 to 9 . 
0036 ] As illustrated in FIG . 1 , a power storage module 
M1 includes a connection module 20 in the first embodiment 
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be hereinafter described as “ connection module 20 ” unless 
there is a particular need for differentiation . 
[ 0044 ] 2 - 1 . Bus Bars 
[ 0045 ] The bus bars 21 connect the positive and negative 
electrode terminals 14A and 14B of the adjacent power 
storage elements 11 . The bus bars 21 are formed from metal 
such as copper , copper alloy , stainless steel ( SUS ) , or 
aluminum . Each of the bus bars 21 includes a plate - shaped 
portion 22 with a length corresponding to a dimension 
( electrode pitch ) P1 ( see FIG . 2 ) between the adjacent 
electrode terminals 14A and 14B . 
[ 004 ] Each of the plate - shaped portions 22 of the bus bars 
21 , except for the external connection electrode bus bars 
21A at the both ends of the second connection module 20B , 
has a pair of terminal insertion holes 24 , 24 therethrough 
into which the electrode terminals 14 are to be inserted as 
illustrated in FIG . 4 . Each of plate - shaped portions 22A of 
the external connection electrode bus bars 21A has only one 
terminal insertion hole 24 therethrough as illustrated in FIG . 
5 . The terminal insertion holes 24 have the shape of an oval 
elongated in the alignment direction of the power storage 
elements 11 ( the arrow X direction illustrated in FIG . 1 ) . 
[ 0047 ] Each of the bus bars 21 also has protrusion portions 
23 that protrude from one end as seen in the width direction 
( the arrow Y direction ) , that is , from one long - side portion 
of the bus bar 21 as illustrated in FIG . 4 . In the present 
embodiment , the protrusion portions 23 are provided on 
both ends of one long - side portion . Each of the protrusion 
portions 23 has a through hole 23A . As illustrated in FIG . 3 , 
each of the bus bars 21 is fixed to a hold portion 26 of a sheet 
member 25 described later by rivets 31 penetrating through 
the through holes 23A and hold holes 27 of the sheet 
member 25 described later . 
[ 0048 ] As described above , in the present embodiment , 
only the protrusion portions 23 of the bus bars 21 are directly 
held on the sheet member 25 such that the entire bus bars 21 
are held on the sheet member 25 . That is , the plate - shaped 
portions 22 of the bus bars 21 with the terminal insertion 
holes 24 , 24 are not directly held on the sheet member 25 . 
[ 0049 ] In addition , as illustrated in FIG . 5 , each of the 
external connection electrode bus bars 21A also has a 
protrusion portion 23 with a through hole 23A at one end of 
the electrode bus bars 21A and is held at the protrusion 
portion 23 on the sheet member 25 . 
[ 0050 ] 2 - 2 . Sheet Member 
[ 0051 ] The sheet member 25 is elongated and substantially 
rectangular in a planar view and holds the bus bars 21 as 
illustrated in FIG . 6 . The sheet member 25 includes a first 
sheet member 25A included in the first connection module 
20A and a second sheet member 25B included in the second 
connection module 20B . The first sheet member 25A and the 
second sheet member 25B are different only in the structure 
of both ends . Accordingly , the sheet members 25A and 25B 
will be hereinafter described as " sheet member 25 " unless 
there is no particular need for differentiation . 
[ 0052 ] The sheet member 25 holds the plurality of bus 
bars 21 arranged in the alignment direction of the power 
storage elements 11 ( the arrow X direction illustrated in FIG . 
2 ) . In the present embodiment , the sheet member 25 is 
formed form a rigid , non - stretchable , and electrically insu 
lating material . Examples of material for the sheet member 
25 include insulating materials such as polyethylene 
terephthalate ( PET ) , polystyrene ( PS ) , polycarbonate ( PC ) , 
and polyamide ( PA ) . In the present embodiment , the sheet 

member 25 is a hard synthetic resin sheet such as a poly 
carbonate sheet , for example . In other words , the sheet 
member 25 is formed from a synthetic resin without rubber 
elasticity . The planar shape of the sheet member 25 is not 
limited to that illustrated in FIG . 6 . In addition , the material 
for the sheet member 25 is not limited to a rigid and 
non - stretchable material . 
[ 0053 ] The sheet member 25 includes the hold portions 26 
and extension and contraction portions 28 . Each of the hold 
portions 26 has a pair of hold holes 27 at positions corre 
sponding to the pair of through holes 23A of the bus bar 21 . 
As described above , each of the bus bars 21 is fixed to the 
hold portion 26 of the sheet member 25 by the rivets 31 
penetrating through the through holes 23A of the protrusion 
portions 23 and the hold holes 27 of the sheet member 25 as 
illustrated in FIGS . 7 and 8 . In this case , the rivets 31 are an 
example of “ fixing members ” . The fixing members are not 
limited to the rivets 31 . FIG . 7 is a side view of the first 
connection module 20A , and FIG . 8 is a side view of the 
second connection module 20B . 
[ 0054 ] Each of the extension and contraction portions 28 
is positioned between the adjacent hold portions 26 and is 
integrally formed with the hold portion 26 as illustrated in 
FIG . 6 . The extension and contraction portions 28 extend 
and contract in the alignment direction of the power storage 
elements 11 ( the arrow X direction illustrated in FIG . 2 ) . In 
the present embodiment , the extension and contraction por 
tions 28 have U shape in a planar view and are formed by 
two - dimensional punching of the sheet member 25 . Each of 
the extension and contraction portions 28 has two ends 28A 
positioned at an opening 28K in the U shape and connected 
to each one end of the adjacent hold portions 26 as seen in 
the alignment direction of the power storage elements 11 . 
This configuration of the extension and contraction portions 
28 allows the connection module 20 to follow the electrode 
pitch tolerance between the adjacent power storage elements 
11 . FIG . 6 illustrates an example in which each of the 
extension and contraction portions 28 has one U shape . 
However , the extension and contraction portions 28 are not 
limited to this shape but may have two U shapes , for 
example . That is , each of the extension and contraction 
portions 28 has at least one or more U shapes . 
[ 0055 ] Specifically , as illustrated in FIG . 9 , each of the 
extension and contraction portions 28 extends and contracts 
in the arrow X direction as the opening 28K in the extension 
and contraction portion 28 opens and closes in the arrow X 
direction . Accordingly , a space K1 between the adjacent bus 
bars 21 can be adjusted such that the connection module 20 
can follow the tolerance of electrode pitch P1 between the 
adjacent power storage elements 11 . In this case , the exten 
sion and contraction distance by which each of the extension 
and contraction portions 28 can extend and contract in the 
arrow X direction is set to be equal to or longer than the 
electrode pitch tolerance . For example , when the electrode 
pitch tolerance is + 1 mm , each of the extension and con 
traction portions 28 can contract by 1 mm or more from a 
standard state without extension and contraction in the arrow 
X direction and can extend by 1 mm or more from the 
standard state in the arrow X direction . FIG . 9 illustrates the 
standard state of the extension and contraction portions 28 . 

3 . METHOD OF PRODUCING THE 
CONNECTION MODULE 

[ 0056 ] A hard resin sheet is cut at once by , for example , 
two - dimensional punching into the shape illustrated in FIG . 
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6 to produce the sheet member 25 . At the same time , the 
extension and contraction portions 28 and the hold holes 27 
are formed by two - dimensional punching . 
[ 0057 ] Next , the bus bars 21 and 21A are fixed by the 
rivets 31 to the hold portions 26 of the sheet member 25 . 
Accordingly , the connection module 20 as illustrated in FIG . 
3 can be obtained . 

member 25 . Accordingly , the bus bars 21 can be easily held 
on the hold portions 26 via the protrusion portions 23 . 
[ 0063 ] In the first embodiment , the extension and contrac 
tion portions extending and contracting in the alignment 
direction of the plurality of power storage elements 11 are 
formed by the U - shaped extension and contraction portions 
28 through two - dimensional punching of the sheet member 
25 . Accordingly , the extension and contraction portions can 
be easily implemented . 4 . METHOD OF ASSEMBLING THE 

CONNECTION MODULE 
Second Embodiment [ 0058 ] Next , a method of assembling the connection mod 

ule 20 into the power storage element group 10 will be 
described . The plurality of power storage elements 11 are 
aligned such that the adjacent electrode terminals 14 are 
opposite in polarity . Then , the separators 16 with the insu 
lation ribs 17 and the power storage elements 11 are alter 
nately disposed to sandwich the power storage element 11 
between the separators 16 . 
[ 0059 ] Next , the connection module 20 is placed on the 
surface with the electrode terminals 14 . The connection 
module 20 is attached and the electrode terminals 14 of the 
power storage element group 10 are inserted into the termi 
nal insertion holes 24 of the bus bars 21 , whereby the power 
storage module M1 as illustrated in FIG . 1 can be obtained . 
At that time , in the connection module 20 of the present 
embodiment , the sheet member 25 is provided with the 
extension and contraction portions 28 . Accordingly , the 
connection module 20 can be attached to the power storage 
element group 10 while adjusting the space K1 between the 
adjacent bus bars 21 . Therefore , the connection module 20 
can be easily attached to the power storage element group 
10 . 

[ 0064 ] Next , a second embodiment according to the pres 
ent invention will be described with reference FIGS . 10 to 
13 . The second embodiment is different from the first 
embodiment in that a support member 40 is additionally 
provided , and thus only that difference will be described . 
The same components as those in the first embodiment will 
be given the same reference symbol as those in the first 
embodiment and descriptions thereof will be omitted . 
[ 0065 ] The support member 40 is provided on the side ( see 
arrow the Y2 side illustrated in FIGS . 4 and 5 ) of the 
plurality of bus bars 21 opposed to the side held by the sheet 
member 25 ( see arrow the Y1 side illustrated in FIGS . 4 and 
5 ) to support the bus bars 21 in such a manner as to be 
movable in the alignment direction of the plurality of power 
storage elements 11 ( arrow the X direction illustrated in FIG . 
2 ) . In this way , the support member 40 is provided to support 
the bus bars 21 . Accordingly , it is thus possible to , at the time 
of attachment of the connection module 20 to the power 
storage elements 11 , prevent the connection module from 
sagging due to the weight of the metallic bus bars 21 . This 
allows the attachment to be smoothly performed . In addi 
tion , the bus bars 21 are movably supported , which is 
adaptable to the electrode pitch tolerance . First and second 
examples of the support member 40 will be described below . 

5 . ADVANTAGEOUS EFFECTS OF THE FIRST 
EMBODIMENT 

6 . EXAMPLES OF THE SUPPORT MEMBERS 

6 - 1 . First Example 

[ 0060 ] The connection module 20 is simply formed from 
the plurality of bus bars 21 and the sheet member 25 holding 
the plurality of bus bars 21 . In addition , the extension and 
contraction of the extension and contraction portions 28 in 
a U shape in a planar view included in the sheet member 25 
allows the bus bars 21 to move by a distance equal to or 
longer than the electrode pitch tolerance in the alignment 
direction of the plurality of power storage elements 11 ( the 
arrow X direction illustrated in FIG . 2 ) when the bus bars 21 
are attached to the electrode terminals 14 of the power 
storage elements 11 . Therefore , according to the connection 
module 20 in the present embodiment , it is possible to 
achieve weight reduction of the connection module 20 by a 
simple structure and follow the electrode pitch tolerance in 
the alignment direction of the power storage elements in the 
power storage element group 10 . 
[ 0061 ] The bus bars 21 are held on the sheet member 25 
only at the protrusion portions 23 . Accordingly , in the 
present embodiment , there is no need to hold the entire bus 
bars 21 on the sheet member 25 , which makes it possible to 
miniaturize the planar shape of the sheet member 25 , thereby 
achieving further weight reduction of the connection module 
20 . 
[ 0062 ] In the first embodiment , the bus bars 21 are fixed 
to the sheet member 25 by inserting and crimping the rivets 
( fixing members ) 31 into the through holes 23A of the 
protrusion portions 23 and the hold holes 27 of the sheet 

[ 0066 ] In the first example , the support member 40 is 
formed from another sheet member 25 that is identical in 
configuration to the sheet member 25 as illustrated in FIG . 
10 . That is , as illustrated in FIG . 10 , another sheet member 
25AA equivalent to the support member 40 holds the bus 
bars 21 in a manner opposed to the sheet member 25A in the 
first embodiment . Another sheet member 25BB equivalent 
to the support member 40 holds the bus bars 21 in a manner 
opposed to the sheet member 25B in the first embodiment . 
[ 0067 ] As illustrated in FIG . 11 , each of the bus bars 21 
has other protrusion portions 23a and other through holes 
23B corresponding to the other sheet member ( 25AA , 
25BB ) . Although not illustrated , each of the bus bars 21A 
also has a protrusion portion 23a and a through hole 23B . 
[ 0068 ] Each of the bus bars 21 is supported on the other 
sheet member ( 25AA , 25BB ) by rivets 31 penetrating the 
other through holes 23B and the other hold holes 27 formed 
in the other sheet member 25 . Since the other sheet members 
( 25AA and 25BB ) have U - shaped extension and contraction 
portions 28 , each of the bus bars 21 is supported on the other 
sheet member ( 25AA , 25BB ) in such a manner as to be 
movable in the arrow X direction illustrated in FIG . 2 . 
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6 - 2 . Second Example 
[ 0069 ] In the second example , as illustrated in FIG . 12 , the 
support member 40 is formed from guide rails 41 that have 
guide portions movably supporting the bus bars 21 . In this 
case , each of the guide portions is formed from a slit 41A 
and a guide path 41B . The slit 41A and the guide path 41B 
are formed by a peripheral wall portion 41C constituting the 
guide rail 41 . That is , the slit 41A is a cut portion in the 
peripheral wall portion 41C , and the guide path 41B is a 
space surrounded by the peripheral wall portion 41C . The 
guide rails 41 equivalent to the support member 40 movably 
support the bus bars 21 in a manner opposed to the sheet 
members ( 25A , 25B ) in the first embodiment as illustrated 
in FIG . 12 . 
[ 0070 ] Each of the bus bars 21 has retainer pawls 29 ( 29A , 
29B ) that are retained at the guide portions ( 41A , 41B ) of the 
guide rails 41 as illustrated in FIG . 13 . Each of the retainer 
pawls 29A is bent upward from the plate - shaped portion 22 , 
and the retainer pawl 29B is bent downward from the 
plate - shaped portion 22 . When the guide rails 41 are 
attached to the bus bars 21 , the retainer pawls 29A and 29B 
are positioned in the guide paths 41B . The retainer pawls 
( 29A , 29B ) are shaped such that the bus bars 21 are movable 
in the guide paths 41B in the alignment direction of the bus 
bars 21 ( the arrow X direction illustrated in FIG . 2 ) . In the 
present example , the two retainer pawls 29A and the one 
retainer pawl 29B , the total three retainer pawls 29 are 
formed . However , the number and shape of the retainer 
pawls 29 can be arbitrarily set . Although not illustrated , the 
bus bars 21A also have retainer pawls 29 . 
10071 ] The bus bars 21 are attached to the guide rails 41 
by moving each one end of the guide rails 41 in order from 
the bus bar 21 positioned at the end of the connection 
module 20 in the alignment direction of the bus bars 21 ( the 
arrow X direction illustrated in FIG . 2 ) . At that time , the 
retainer pawls ( 29A and 29B ) of the bus bars 21 are 
positioned in the guide paths 41B and the plate - shaped 
portions 22 of the bus bars 21 are sandwiched in the slits 
41A . Accordingly , the guide rails 41 can be attached to the 
bus bars 21 as illustrated in FIG . 12 . While being attached 
to the guide rails 41 , the bus bars 21 are supported on the 
guide rails 41 in such a manner as to be movable in the arrow 
X direction illustrated in FIG . 2 . That is , the bus bars 21 are 
movably supported on the guide rails 41 via the retainer 
pawls 29 . 

sion and contraction distance equal to or longer than the 
electrode pitch tolerance as the extension and contraction 
distance in the alignment direction of the plurality of power 
storage elements 11 . 
[ 0074 ] ( 2 ) In the foregoing embodiments , the bus bars 21 
have the protrusion portions 23 and are held by the sheet 
member 25 only at the protrusion portions 23 . However , the 
bus bars 21 are not limited to this configuration . For 
example , the plate - shaped portions 22 of the bus bars 21 
may also be partially held by the sheet member 25 . 
[ 0075 ] ( 3 ) In the foregoing embodiments , the bus bars 21 
are held at the hold portions 26 of the sheet member 25 via 
the protrusion portions 23 by using the through holes 23A , 
the hold holes 27 , and the rivets 31 . However , the bus bars 
21 are not limited to this configuration . For example , the 
hold portions 26 may be provided with crimping portions 
penetrating through the through holes 23A at positions 
corresponding to the positions of the through holes 23A of 
the bus bars 21 such that the bus bars 21 can be held at the 
hold portions 26 by crimping the crimping portions . 
[ 0076 ] ( 4 ) In the second embodiment , the configuration of 
the support member 40 is not limited to those in the first and 
second examples . For example , the support member may be 
configured such that the guide rails 41 in the second example 
are divided into two in the middle . In this case , the attach 
ment of the guide rails 41 to the bus bars 21 can be simplified 
as compared to the case where the guide rails 41 are not 
divided . 

EXPLANATION OF SYMBOLS 
[ 0077 ] 10 : Power storage element group 
[ 0078 ] 11 : Power storage element 
[ 0079 ] 14 : Electrode terminal 
[ 0080 ] 20 : Connection module 
10081 ] 20A : First connection module ( Connection mod 

ule ) 
[ 0082 ] 20B : Second connection module ( Connection 
module ) 

[ 0083 ) 21 : Bus bar 
0084 ] 23 : Protrusion portion 
10085 ] 23A : Through hole 
[ 0086 ] 25 : Sheet member 
[ 0087 ] 25A : First sheet member ( Sheet member ) 
[ 0088 ] 25AA : Another sheet member ( Support mem 
ber ) 

10089 ] 25B : Second sheet member ( Sheet member ) 
[ 0090 ] 25BB : Another sheet member ( Support member ) 
10091 ] 26 : Hold portion 
[ 0092 ] 27 : Hold hole 
[ 0093 ] 28 : Extension and contraction portion 
[ 0094 ] 40 : Support member 
[ 0095 ] 41 : Guide rail ( Support member ) 
[ 0096 ] M1 : Power storage module 
1 . A connection module to be attached to a power storage 

element group in which a plurality of power storage ele 
ments with positive and negative electrode terminals are 
aligned , the connection module comprising : 

a plurality of bus bars that connect the positive and 
negative electrode terminals of adjacent power storage 
elements of the plurality of power storage elements ; 

Other Embodiments 
[ 0072 ] The present invention is not limited to the embodi 
ments described above and illustrated in the drawings . For 
example , the following embodiments also fall within the 
technical scope of the present invention : 
[ 0073 ] ( 1 ) In the foregoing embodiments , the extension 
and contraction portions extending and contracting in the 
alignment direction of the plurality of power storage ele 
ments 11 are formed by the extension and contraction 
portions 28 in the Ushape in a planar view through 
two - dimensional punching of the sheet member 25 . How 
ever , the extension and contraction portions are not limited 
to this . For example , the extension and contraction portions 
28 may have a V shape in a planar view or a squared U - shape 
in a planar view . In addition , the extension and contraction 
portions may not be necessarily formed by punching . In 
short , the extension and contraction portions have an exten 

and 
a sheet member that holds the plurality of bus bars 

arranged in an alignment direction of the plurality of 
power storage elements , 
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wherein the sheet member includes : 
a plurality of hold portions that hold the bus bars ; and 
an extension and contraction portion that is positioned 

between adjacent hold portions and has an extension 
and contraction distance equal to or longer than an 
electrode pitch tolerance between the positive and 
negative electrode terminals of the adjacent power 
storage elements in the alignment direction . 

2 . The connection module according to claim 1 , wherein 
each of the bus bars has a protrusion portion that protrudes 

from one end as seen in a width direction , and 
each of the bus bars is held by the hold portion via the 

protrusion portion . 
3 . The connection module according to claim 2 , wherein 
the protrusion portions of the bus bars have through holes , 
the hold portions have hold holes at positions correspond 

ing to the through holes , and 
the bus bars are fixed to the hold portions by fixing 
members that penetrate the through holes and the hold 
holes . 

4 . The connection module according to claim 1 , wherein 
the extension and contraction portion is formed integrally 

with the hold portions and has one or more U shapes in 
a planar view , and 

the extension and contraction portion has two ends that 
are positioned at an opening of the one or more U 
shapes and connected to each one end of the adjacent 
hold portions as seen in the alignment direction . 

5 . The connection module according to claim 1 , further 
comprising a support member that is provided on a side of 
the plurality of bus bars opposed to a side held by the sheet 
member and supports the bus bars in a movable manner in 
the alignment direction . 

6 . The connection module according to claim 5 , wherein 
the support member is formed by another sheet member 

identical in structure to the sheet member , and 
each of the bus bars has another protrusion portion and 

another through hole corresponding to the other sheet 
member . 

7 . The connection module according to claim 5 , wherein 
the support member is formed by a guide rail having a 

guide portion to retain the bus bars in the movable 
manner , and 

each of the bus bars has a retainer pawl to be retained in 
the guide portion . 


